The aim of this study was to investigate how operating theatre nurses (OTNs) self-rated their clinical competence and describe their experience of important factors for the development of clinical competence in perioperative nursing.
| INTRODUC TI ON
High-tech operating theatres today offer various challenges that require increasingly specialized and qualified operating theatre nurses (OTNs) who have had continuous development of clinical competence in perioperative nursing (Sweeney, 2010; Smith & Palesy, 2018) . OTNs' clinical competence must be constantly reassessed with regard to different perioperative situations, and OTNs have responsibility for ensuring good and safe nursing care, before, during and after surgery. Luck and Gillespie (2017) pointed out that competence for more advanced medical technology in perioperative nursing is requested. Sweeney (2010) expressed concern that increased focus and dependence on medical technology could reduce human contact with patients. Some studies have focused on the challenge faced by OTNs who must be a nurse as well as a skilled medical technician (Richardson-Tench, 2008; McGarvey et al., 2000) . According to Blegeberg et al. (2008) , OTN participation in the patient's nursing process was incomplete. This means that OTNs' clinical competence in perioperative nursing is unclear as well as their relationship with the patient. With this in mind, the goal was to use a questionnaire to investigate how OTNs self-rated their clinical competence in perioperative nursing.
| BACKG ROU N D
Perioperative nursing is described in this study, in line with Lindwall and von Post (2000) as: A nurse anaesthetist's and operating theatre nurse's pre-, intra-and postoperative care for a patient who is undergoing surgery. Perioperative nursing includes all nursing activities related to the surgical treatment, organization and leadership of perioperative practice. Perioperative dialogues are a nurse anaesthetist's and operating theatre nurse's pre-, intra-and postoperative dialogues with the patient, with the purpose of planning, implementing and evaluating perioperative nursing and creating continuity in patient care (Blomberg et al. 2018a) . Within perioperative nursing, professional OTNs are required to have specific clinical competence to be able to work independently and to be able to cooperate in a surgical team in order to ensure patient safety.
The International Council of Nurses (ICN) (2013) emphasizes that the profession is based on an ethical responsibility to safeguard the patient's interest, to show humility and respect, as well as to promote the patient's right to self-determination. The OTNs' profession is governed by an ethical code, a commitment and a critical approach to what is right and wrong. It includes having the autonomy to be able to make decisions on your own and to stand for their consequences. Being a professional means having the knowledge, skills and abilities as well as being able to apply research results, "knowing that" and "knowing how" a specific task should be done and why, as well as having personal responsibility for what is right and wrong in the situation (Bentling & Jonsson, 2010) . There are several definitions of the concept competence and the meaning varies. According to Ellström (1992) , competence means having the ability to act and perform the specifics of duty in a certain situation or context, and to reflect on and critically analyse and evaluate one's own way of carrying out the work. Further, professional competence is defined as the nurse's capacity to act and to integrate knowledge, skills, attitudes and values in different healthcare contexts (Cowin et al., 2008; Meretoja, Isoaho, Isoaho, & Leiono-Kilpi, 2004) . However, the concept of competence varies within different professions and in different contexts.
Clinical competence is not just about education and experience but the ability to unite theory and practice. The Aristotelian view of knowledge involves acting wisely based on practical wisdom and ethical attitude, being able to choose what is good or bad for a person in a situation. It can be described as "knowledge in action", based on Aristoteles (2012) . Development of clinical competence is a prerequisite for being able to make responsible decisions in relation to the patient's care (Meretoja, Isoaho, et al., 2004) . According to Eriksson and Lindström (2003) , clinical competence takes place in nursing activities in the situation and refers to concrete caring in situations where the patient and caregivers cooperate towards the "patient bed." FitzGerald (2004, 2006) believe that OTNs have the competence to combine medical technology knowledge with caring, but that it is not always visible in a high-tech environment. According to Smith and Palesy (2018) , this can entail prioritizing developing competence in medical technology instead of competence in nursing care within perioperative nursing.
Previous research (Boyle, Cramer, Potter, Gatua, & Stobinski, 2014; Bull & FitzGerald, 2006; Gillespie & Hamlin, 2009; Stobinski, 2015) has asked for research to clarify clinical competence in the relationship between nursing actions and caring for the patient because it is not yet fully understood in perioperative nursing. Meretoja, Leino-Kilpi, and Kaira (2004) compared nurses' professional competence in intensive care, emergency care and theatre care, and the result showed that OTNs rated their competence higher in managing situations, but lower in diagnostic functions and teaching/ coaching, because of lacking relationships with patients. To identify the underlying dimensions of OTNs' competence in perioperative nursing, the Perceived Perioperative Competence Scale-Revised (PPCS-R) was used and showed differences related to professional experience and education (Gillespie, Chaboyer, Wallis, & Werder, 2011; Gillespie & Hamlin, 2009; Gillespie, Polit, & Chaboyer, 2013) . Jaensson, Falk-Brynhildsen, Gillespie, Wallentin, and Nilsson (2018) tested the PPRC-S in a Swedish context and showed that OTNs rated their competence lower in the factor of empathy, which was about a caring relationship with the patient. Finally, the instrument has been used to examine OTNs' knowledge and skills, but there is limited research on the use of a questionnaire to study self-rated OTNs' clinical competence in perioperative nursing care. OTNs' clinical competence as well as their formal and personal responsibility in the care of the patient has been shown in previous research to be partly invisible (Blomberg et al. 2018a; Blomberg, Bisholt, Nilsson, & Lindwall, 2014) 
| THE S TUDY

| Design and setting
A cross-sectional study design with a mixed method approach according to convergent parallel design (Creswell, 2014) was conducted in 2016. A core assumption of mixed method is that when quantitative and qualitative data are combined, the collective strength provides a better understanding of the research question than if one data source had been used. Mixed methods research is defined by Creswell (2014) as "research in which the investigator gathers both quantitate (close-ended) and qualitative (open-ended) data, integrates the two, and then draws interpretation based on the strengths of both sets of data to understand the research problem" (Creswell, 2014, p. 2) .
Collection of the quantitative and qualitative data was simultaneous, and the presentation of findings from the different sources can be integrated into the result or discussion sections. The results are integrated into this study in the discussion section.
Sweden is divided into six medical care regions, which organize highly specialized care based on need and availability. These comprise several regions/counties and at least one university hospital respectively, which functions as a research and teaching centre, as well as performing advanced care. Several districts comprise a region/ county with a large regional/central hospital with various general surgical specialties. Each region/county has several district hospitals with fewer surgical specialties. OTNs' education has changed over the years, which means that in perioperative practice there are OTNs with a postgraduate education and direct education without nursing as a subject, something which can later be supplemented to attain a registered nurse (RN) degree. When the RN education programme was lengthened to three years (corresponding to 180 credits in the European Credit Transfer System), an academic bachelor's degree was introduced. In accordance with the Bologna process, the postgraduate education in theatre care is carried out at an advanced level in Sweden.
| Participants
In total, 1,057 OTNs were asked to participate, and 303 answered (response rate 28%). Inclusion criteria were clinically active OTNs working in operating theatres in Sweden. The participants were OTNs at universities or central/regional and district hospitals, who worked in different surgical specialities (Table 2 ).
| Instruments and measurement
The modified questionnaire Professional Nurse Self-Assessment Scale of Clinical Core Competence I (PROFFSNurse SAS I) was chosen to investigate OTNs' self-rated clinical competence in perioperative nursing, because it focuses on dynamic and mutual nurse-patient relationships. Psychometric testing has been carried out and shown to be acceptable and reliable to construct validity in the assessment of practicing clinical competence in long-term and home care contexts in Norway (Finnbakk, Wangensteen, Skovdahl, & Fagerström, 2015) . The PROFFSNurse SAS I language was Swedish. Two items were added from the Nurse Clinical Competence Scale (NCCS) questionnaire that involved implementing research and reporting incidents to ensure patient safety (Finnbakk et al., 2015) . To ensure face validity, the research group (ACB, BB, and LL) assessed the clarity, wording, understanding and relevance of the questionnaire in perioperative nursing. A pilot test was then conducted with 10 OTNs from different operating theatres in Sweden, to test the applicability of the questions, which resulted in 10 items from the PROFFSNurse SAS I questionnaire being revised. Excluded items included clinical assessment of the patient's diagnosis and counselling on prevention and rehabilitation, which were not relevant in perioperative nursing. The questionnaire was then reviewed. Approval of the revision was performed by the research group who developed the original questionnaire (Finnbakk et al., 2015) for use in perioperative nursing. The modified version of PROFFSNurse SAS I contained 43 items across six components, and the number of items in each component and Cronbach alpha for this study is shown in Table 1 . The numeric options for the numeric rating scale were enclosed in ten boxes, and the scale ranged from 1 to 10, where 1 indicated a lack of clinical competence and 10 full clinical competence. Each item was asked in reference to self-assessment of clinical competence and the need for further education. Only results from the OTNs' self-assessment of clinical competence are presented in this study, and not those from the need for further education.
| Data collection
Data were collected digitally from the modified questionnaire PROFFSNurse SAS I in perioperative nursing. The questionnaire was
supplemented with an open-ended question to describe factors of importance for the development of operation theatre nurses' clinical competence. An inquiry about study participation was made to all head of departments in all 21 regions/counties in Sweden. One county did not reply and was therefore excluded. After study approval, the head of department was asked to forward our inquiry to a contact person to gain access to email addresses for possible participants. When the participants answered, they also gave their informed consent to participate. Four reminders were sent at 14-day intervals.
| Data analysis
The quantitative data were analysed using descriptive statistics to describe the participants' background such as age, educational background, academic degree, place of employment and professional experience in perioperative nursing and from various surgical specialities ( A qualitative conventional content analysis (Hsieh & Shannon, 2005) 
| Ethical considerations
The local university ethics committee approved the study (2015/722). Ethical standards of research were followed in accordance with the Declaration of Helsinki (2013). Participant confidentially was guaranteed. Participants had no face-to-face contact with the researchers, and the only contact was digital. When the questionnaire was sent out, an information letter was attached in which the participants were informed about the study's purpose and that participation was voluntary.
| RE SULTS
The results of each phase are presented separately with a synthesis of findings presented in the discussion sections. The results of the descriptive analysis showed that 58% of participants had an academic degree ( Table 2 ). The OTNs' educational levels were as follows: direct education and no postgraduate education in theatre care 30%, RN education with postgraduate education in theatre care 23% and advanced nursing in theatre care 46%. Over half of the OTNs had more than 10 years of professional experience in perioperative practice. The distribution of the OTNs between universities, regional/central and district hospitals was about the same. OTNs often had experience from several surgical specialities, particularly if they were employed in central/regional and district hospitals. The mean and standard deviation and how OTNs rated their clinical competence in the six components are shown in Table 1 .
| Relationship in clinical competence between academic degree and professional experience
Academic degree was statistically significant in clinical leadership, cooperation and consultation, direct clinical practice, professional development and ethical decision-making (Table 3) . Participants with a bachelor's degree (α = .041) rated themselves higher in clinical leadership compared to participants with no academic degree. OTNs with a master's degree of 60 credits rated themselves the lowest.
Regarding cooperation and consultation, OTNs with a bachelor's degree (α = .009) also rated themselves highest. However, OTNs with no academic degree rated themselves lower than the ones with a master's degree of 60 credits in cooperation and consultation. Participants with an academic degree rated themselves higher than the other participants in direct clinical practice. In professional development, participants with a bachelor's degree (α = .010) rated themselves higher than the other participants. It was also shown here that participants with a master's degree of 60 credits rated themselves higher in professional development than in direct clinical practice. In ethical decision-making, OTNs with an academic degree rated themselves higher than participants with no academic degree.
When it came to professional experience from perioperative nursing, OTNs with more than 20 years' experience rated themselves higher than participants with less experience in cooperation and consultation, direct clinical practice and professional development (Table 3) . OTNs with 10-20 years of professional experience (α = .026) rated themselves lower in clinical leadership than participants with less than 10 years of professional experience. In addition, OTNs with more than 20 years of professional experience rated themselves highest in clinical leadership. When it came to critical thinking, there was no statistically significant relationship to the OTNs background variables ( Table 3 ).
The open-ended question was answered by 66 (21%) 
| Factors that promote the development of clinical competence
Education programmes for OTNs were previously not scientifically oriented. But the OTNs themselves felt that an academic degree was necessary for their clinical competence development:
My education as an operating theatre nurse was very focused on clinical skills and unfortunately not so much on scientific knowledge. This is something that I consider necessary to develop my competence. Colleagues end up running around. This is not the job they were educated to do
| Discussion
The study investigates the relationship between the OTNS' selfrated clinical competence background factors and describes the factors of importance for the development of clinical competence in perioperative nursing. This study shows that OTNs' academic degree and professional experience were the background factors that influenced how they self-rated clinical competence in perioperative nursing. The result showed that an academic degree, professional experience and interprofessional learning are important for the development of clinical competence in perioperative nursing. OTNs with a bachelor's degree rated themselves high regarding clinical leadership, cooperation and consultation and professional development compared to OTNs with no academic degree. According to Aiken et al. (2014) and Gillespie, Chaboyer, and Wallis (2007) , RNs with an academic degree are associated with improved patient outcomes, since they have a professional approach, communicate more efficiently and use problem-solving skills in a more complex manner.
A previous study by Gillespie et al. (2011) also showed that OTNs with an academic degree were associated with an increased situational awareness in leadership and cooperation within the surgical team. Blomberg et al. (2018a) show that OTNs had the ability to take responsibility, when problems arose related to medical judgement, patient positioning as well as hygiene and sterility for patient safety.
According to Jerlock, Falk, and Severinsson (2003) , an academic degree could produce independent and autonomous RNs with the ability to acquire, update and assimilate new knowledge in nursing.
In this study, the open-ended question showed that OTNs wanted to learn more about most recent research and to participate in quality and improvement work, because of this, they wanted more scientific knowledge.
Operating theatre nurses with an academic degree also rated themselves higher in ethical decision-making than participants with no academic degree. In the study of Blomberg et al. (2018a) , it emerged that the nursing care and responsibility of the OTNs are based on ethical values: seeing and listening to the patient as a unique person. No significant relationships were shown across the background variable regarding critical thinking. This indicates a professional approach and involves both a critical attitude and an ethical attitude. Blomberg, Bisholt, and Lindwall (2018b) show that ethical value conflicts arose in perioperative practice when OTNs were prevented from being present in the perioperative nursing process because of current habits.
A surprising result in the present study was that OTNs with a master's degree of 60 credits rated themselves lower regarding clinical leadership but higher in cooperation and consultation and professional development compared to those with no academic degree. The results also showed that OTNs with no academic degree requested scientific knowledge, but other OTNs claimed that scientific competence is not utilized. Ellström (1992) points out that a person can hold competences not required for a certain job, and therefore, perhaps the OTNs' scientific competence is not utilized, which indicates a need for the employers to make better use of their clinical competence to improve patients' care within perioperative nursing.
A relationship between academic degree and professional experience in perioperative nursing showed that OTNs with a bachelor's degree and those with no academic degree rated themselves higher regarding clinical leadership than those with a master's degree of 60 credits. Interestingly, OTNs with 10-20 years of professional experience rated themselves lower in clinical leadership than those with less than 10 years of professional experience. Maybe it is the OTNs with a master's degree who rated themselves higher in clinical leadership. Aiken et al. (2014) showed that patients suffer from fewer complications after surgery, when nurses with an academic degree were responsible for the care. The result also shows that OTNs with more than 20 years of professional experience rated themselves higher in cooperation within the surgical team and consultations about patient care with other professions in perioperative practice.
It also emerged that OTNs with more than 20 years of professional experience rated themselves higher in direct clinical practice and professional development. More extensive professional experience leads to OTNs planning their work more efficiently regardless of the type of surgery, and according to Mitchell et al. (2011) , they use "judicial wisdom" to interpret the body language of the surgeon to be "one step ahead," as well as "situation awareness" to be able to act based on previous professional experience. This also emerged in Blomberg et al. (2018a) . According to Aiken, Clarke, Cheung, Sloane, and Silber (2003) , professional experience is not a substitute for an academic degree which also reflects the present study, where competence developed was not dependent on professional experience. Blomberg et al (2014 Blomberg et al ( , 2018a , the OTNs wanted to alleviate suffering and to ensure patient wellbeing. Stobinski (2015) states that the employer is the one who prioritizes the necessary competence development to keep up to date, but OTNs also have personal responsibility. This leads to limited possibilities for the development of patient care. In addition, OTNs wanted more time for interprofessional learning with colleagues working in other surgical specialties, something that was also brought up in a study by Gillespie, Chaboyer, Longbottom, and Wallis (2010) .
| Methodological limitations and strengths
The response rate in this study was 28%, which could be considered low. Holbrook, Krosnik, and Pfent (2007) highlighted that studies with a response rate even as low as 20% might offer just as precise results as studies with a response rate of 60%-70%. The questionnaire could be answered both via email and mobile phone, which was likely to be beneficial to OTNs. Some OTNs who had not studied nursing as a subject expressed concern, and some of them maybe chose not to answer.
Others indicated ongoing organizational changes as a reason for not answering. The sample in this study was small and represented only the group that responded and not the entire population. Nevertheless, various factors have been identified that are important for the development of the OTNs' clinical competence.
A questionnaire limits the answers one might receive, and therefore, we chose to supplement this with an open-ended question where OTNs were given the opportunity to describe factors of importance for clinical competence development in perioperative
nursing. The open-ended question resulted in comprehensive descriptions and captured aspects that were not evident in the quantitative data, and thereby led to a deeper understanding of the research question (Creswell, 2014) .
One strength of the present study was that clinically active OTNs throughout Sweden were invited to participate. There was also a variation of ages between 26 and 65 years, a wide range of professional experience, and OTNs employed in different hospitals. This might be seen as a representative sample of the population (Holbrook et al., 2007) . The questionnaire chosen for the study has not been psychometrically tested in perioperative nursing but was pilot tested before the study started by OTNs working in different operating theatres in Sweden. Psychometric testing has begun, and the results are planned to be presented in an up-coming study. The first and last authors performed the conventional content analysis of the open-ended question.
Quotes were used to strengthen the themes developed.
| CON CLUS IONS
The study shows that the relationship between an academic degree and professional experience revealed that OTNs used different strategies for problem-solving and taking responsibility for their decisions.
Interprofessional learning and an academic degree are important for Research also needs to identify the need for further education in clinical competence and the influence of leadership in perioperative nursing.
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